Summary. In this article we prove the Euler's Partition Theorem which states that the number of integer partitions with odd parts equals the number of partitions with distinct parts. The formalization follows H.S. Wilf's lecture notes [28] (see also [1] ).
(1) Let us consider non-decreasing, extended real-valued finite sequences f , g. If f (len f ) g (1) , then f g is non-decreasing. Proof: Set f 3 = f g. For every extended reals e 1 , e 2 such that e 1 , e 2 ∈ dom f 3 and e 1 e 2 holds f 3 (e 1 ) f 3 (e 2 ) by [7, (25) ], [25, (25) ]. Let R be a binary relation. We say that R is odd-valued if and only if (Def. 1) rng R ⊆ N odd .
(2) n ∈ N odd if and only if n is odd.
Let us note that every binary relation which is odd-valued is also non-zero and natural-valued.
Let F be a function. Observe that F is odd-valued if and only if the condition (Def. 2) is satisfied.
(Def. 2) for every x such that x ∈ dom F holds F (x) is an odd natural number.
One can check that every binary relation which is empty is also odd-valued. Let i be an odd natural number. Let us observe that i is odd-valued. Let f , g be odd-valued finite sequences. Note that f g is odd-valued and every binary relation which is N odd -valued is also odd-valued.
Let n be a natural number. A partition of n is a non-zero, non-decreasing, natural-valued finite sequence and is defined by (Def. 3) it = n. Now we state the proposition: (3) ∅ is a partition of 0.
Let n be a natural number. Observe that there exists a partition of n which is odd-valued and there exists a partition of n which is one-to-one.
Let us observe that sethood property holds for partitions of n. Let f be an odd-valued finite sequence. An odd organization of f is a valued reorganization of f and is defined by
Let us consider an odd-valued finite sequence f , and a double reorganization o of dom f . Suppose for every n, 2 · n − 1 = f (o n,1 ) and ... and
Then o is an odd organization of f . Proof: For every n, there exists x such that x = f (o n,1 ) and ... and 
Consider O being a finite sequence such that len O = len p and for every
Consider A being a finite sequence such that len A = len p and for every k such that [25, (25) ]. 
by [25, (25) ], [9, (72) ], [19, (20) , (22) 
Euler Transformation
Now we state the proposition: (11) Let us consider a one-to-one partition d of n. 
by [25, (29) ], [19, (41) ], [25, (25) ], [9, (12) [19, (42) , (41), (25)]. Consider K being an odd-valued finite sequence such that K is non-decreasing and for every i, [19, (20) ], (9). For every j such [25, (25) ], [22, (9) ], [4, (4) [19, (42) ], [25, (29) ], [9, (72) ], [19, (22) ].
Let n be a natural number and p be a one-to-one partition of n. The Euler transformation p yielding an odd-valued partition of n is defined by (Def. 5 One can verify that every real-valued function which is one-to-one and nondecreasing is also increasing.
